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OIL  AND  GAS  DEVELOPMENTS 
IN  PENNSYLVANIA  IN  1955 

By 

Chas.  R.  Fettke^  and  Wm.  S.  Lytle^ 


ABSTRACT 

The  Greenlick  gas  pool  in  the  Leidy  field  in  northeastern  Clinton  and  adjacent  south- 
eastern Potter  County  was  the  outstanding  discovery  made  in  Pennsylvania  during  1955.  Ten 
gas  wells  were  completed  in  it  by  the  end  of  the  year,  with  average  initial  open-flow  capacities 
of  50,  800  thousand  cubic  feet  each  per  day.  The  initial  reservoir  pressure  was  4,  240  p.  s.  i. 

The  Oriskany  sandstone  of  Lower  Devonian  age  is  the  producing  sand.  The  developed  acreage 
at  the  end  of  the  year  included  about  2,600  acres.  In  the  Oriskany  sand  gas  territory  of  north- 
central  Pennsylvania,  the  development  of  the  Benezette -Driftwood  gas  field  in  southeastern  Elk 
County  was  essentially  brought  to  completion.  The  developed  area  now  includes  about  30,  000 
acres.  The  1955  production  amounted  to  38,414,000  thousand  cubic  feet,  making  the  total  pro- 
duction of  the  field  180,414,000  thousand  cubic  feet  at  the  end  of  1955.  A cherty  facies  of  the 
Onondaga  formation  of  Middle  Devonian  age  attracted  considerable  attention  as  a potential 
source  of  gas  in  western  Clearfield  and  adjacent  parts  of  southeastern  Jefferson  and  eastern 
Indiana  counties  during  the  year.  One  hundred  and  fifteen  deep  wells  (Middle  Devonian  or  deep- 
er) were  completed  in  Pennsylvania  in  1955.  Sixty-seven  of  these  were  gas  wells,  30  were  dry 
holes,  and  18  were  drilled  for  gas  storage. 

The  marked  decline  in  drilling  activity  in  the  shallow-sand  territory  of  western  Penn- 
sylvania (Upper  Devonian  or  higher),  which  occurred  in  1954,  continued  into  1955.  In  all  667 
shallow-sand  wells  were  completed.  Of  these,  214  were  gas  wells,  17  were  oil  wells,  and  78 
were  dry  holes.  Three  were  drilled  for  gas  storage  and  355  were  drilled  in  connection  with 
secondary-recovery  oil  operations.  Oil  production  decreased  from  9,  123,000  barrels  in  1954 
to  8,505,000  barrels  in  1955  and  gas  production  from  158,050,000  thousand  cubic  feet  to 
123,604,000  thousand  cubic  feet. 

INTRODUCTION 

This  report  coveTS  oil  and  gas  developments  in  Pennsylvania  during  1955. 

The  summarized  records  of  deep  wells  (Middle  Devonian  or  deeper)  assembled  in 
Table  1 are  intended  to  supplement  those  in  Table  1,  Bulletin  M 31,  Fourth  Series, 
of  the  Pennsylvania  Topographic  and  Geologic  Survey  and  those  in  Table  1,  Bulletin 
M 39.  Bulletin  M 31  includes  those  deep  wells  completed  prior  to  1950  and  Bulletin 
M 39,  those  drilled  between  1950  and  1955.  Shallow-sand  (Upper  Devonian  or  higher) 
activities  during  the  latter  period  are  described  in  Progress  Reports  135,  139,  143, 

144,  and  147  of  the  Pennsylvania  Topographic  and  Geologic  Survey. 
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DEEP-SAND  DEVELOPMENTS 

Summarized  records  of  the  deep  wells  completed  in  north-central  and  west- 
ern Pennsylvania  are  assembled  in  table  1.  The  locations  of  the  wells  are  shown  on  the 
map  in  plate  1 and  the  stratigraphic  positions  of  the  formations  tested  in  plate  2.  Of  the 
1 Professor  of  Geology,  Carnegie  Institute  of  Technology,  and  Cooperating  Geologist 
^ Pennsylvania  Geological  Survey. 

Chief,  Division  of  Oil  and  Gas  Studies,  Pennsylvania  Geological  Survey. 
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113  wells  drilled  to  the  Oriskany  or  deeper  in  1955,  sixty-seven  were  gas  wells,  18 
were  drilled  for  gas  storage,  and  2 8 were  dry  holes.  Another  two  were  abandoned 
after  drilling  through  the  Tully  limestone  at  the  top  of  the  Middle  Devonian  series. 

The  number  of  deep  wells  completed  was  only  one -half  the  number  drilled  in  1954 
due  largely  to  the  tapering  off  of  activity  in  the  Benezette-Driftwood  field.  The  annual 
rate  of  deep-sand  exploration  and  development  since  the  discovery  of  the  Tioga  field 
in  1930,  the  first  deep-sand  field  to  be  opened  in  Pennsylvania,  is  shown  in  figure  1. 


ANNUAL  RATE  Of  OCCP  SANO  EXPLORATION  ANO  OEVCLOPMCNT 


In  the  Oriskany  sand  ga^  territory  of  north-central  Pennsylvania  the  dev- 
elopment of  the  Benezette-Driftwood  gas  ffe-ld  in  southeastern  Elk  County  was  essen- 
tially brought  to  completion.  Nineteen  additional  producing  wells  with  average  initial 
open-flow  capacities  of  2,230  thousand  cubic  feet  of  gas  per  day  per  well  and  three 
dry  holes  were  completed  in  it  during  1955.  The  developed  area  now  includes  about 
30,000  acres.  The  1955  production  amounted  to  38,414,000  thousand  cubic  feet,  mak- 
ing the  total  production  of  the  field  180,414,000  thousand  cubic  feet  at  the  end  of  1955. 

The  Greenlick  pool  in  the  Leidy  field  in  northeastern  Clinton  and  adjacent 
southeastern  Potter  County  was  the  outstanding  discovery  of  1955.  Ten  gas  wells  were 
completed  in  it  by  the  end  of  the  year  with  average  initial  open-flow  capacities  of 
50,800  thousand  cubic  feet  each  per  day.  The  initial  reservoir  pressure  was  4,240 
pounds  per  square  inch.  The  largest  well  had  an  estimated  initial  open-flow  capacity 
of  124,  000  thousand  cubic  feet  per  day.  The  developed  area  at  the  end  of  1955  included 
about  2,600  acres.  The  pool  is  located  on  the  southwest  plunging  nose  of  a dome  along 
the  axis  of  the  Wellsboro  anticline.  An  oblique  fault  along  its  northwest  side  separates 
it  from  the  main  Leidy  pool.  The  latter  is  located  immediately  to  the  southwest  and 
overlaps  it  slightly  in  en  echelon  arrangement. 

The  Leidy  pool,  opened  early  in  1950,  produced  only  998,610  thousand 
cubic  feet  of  gas  in  1955;  the  Tamarack  pool,  299,  500  thousand  cubic  feet;  and  the 
Downs  pool,  335,000  thousand  cubic  feet. 

A cherty  facies  of  the  Onondaga  formation  of  Middle  Devonian  age,  which 
overlies  the  Oriskany  sandstone,  attracted  considerable  attention  as  a potential  source 
of  gas  in  western  Clearfield  and  adjacent  parts  of  southeastern  Jefferson  and  eastern 
Indiana  counties  during  1955.  Apparently  the  chert  is  fractured  sufficiently,  locally, 
to  act  as  a reservoir  for  the  accumulation  of  natural  gas.  The  discovery  was  made 
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late  in  1953  when  an  initial  open-flow  capacity  of  700  thousand  cubic  feet  of  gas  per 
day  was  obtained  by  shooting  the  Onondaga-Oriskany-Helderber g zone  in  the  Alice 
Irwin  No.  13  well  of  F.  C.  Deemer  in  western  Clearfield  County.  When  the  zone  was 
drilled  originally  with  cable  tools  practically  no  gas  was  observed  coming  from  it. 
Almost  no  decline  in  flow  occurred  during  the  first  year  that  the  well  was  in  operation. 
The  original  reservoir  pressure  was  approximately  3900  pounds  per  square  inch. 

There  was  some  question  at  the  time  whether  the  gas  was  coming  from  fractured  Onon- 
daga chert,  Oriskany  sandstone,  or  Helderberg  limestone,  but  recent  developments 
indicate  that  it  is  probably  fractured  Onondaga  chert  that  is  the  source.  Only  about 
six  feet  of  fine-  to  medium-grained  quartzitic  sandstone  are  present  at  the  Oriskany 
horizon.  Three  additional  wells  with  average  initial  open-flow  capacities  of  3,000 
thousand  cubic  feet  of  gas  per  day  per  well  after  hydrafracing  were  completed  in  the 
pool  during  1955.  Hydrafracing  appears  to  be  more  effective  than  shooting.  The  pool 
is  located  at  the  southwestern  end  of  the  Pine  dome  along  the  Chestnut  Ridge  anticline 
in  western  Clearfield  County. 

One  Onondaga  chert,  one  dual  zone  Onondaga  chert-Oriskany  sandstone, 
and  two  Oriskany  sandstone  wells  were  completed  in  a new  gas  field,  the  Rockton,  on 
the  northwest  flank  of  the  Chestnut  Ridge  anticline,  eight  miles  northeast  of  the  Deemer 
Pool  in  Clearfield  County  during  1955.  The  Onondaga  chert  well  had  an  initial  open- 
flow  capacity  of  515  thousand  cubic  feet  of  gas  per  day  and  the  dual  zone  well,  2,000 
thousand  cubic  feet  after  hydrafracing.  The  two  Oriskany  sandstone  wells  had  initial 
open-flow  capacities  of  3,500  and  8,000  thousand  cubic  feet,  respectively. 

Three  wells  were  completed  in  the  Reed  pool,  discovered  in  1955,  three 
miles  southwest  of  the  Deemer  pool  along  the  trend  of  the  Chestnut  Ridge  anticline. 
Average  initial  open-flow  capacities  in  the  Onondaga  chert  were  1,600  thousand  cubic 
feet  per  day  per  well  after  hydrafracing.  Another  well,  No.  80,  plate  1,  six  and  one- 
half  miles  southwest  of  the  Deemer  pool  in  the  northeast  corner  of  Indiana  County  had 
an  initial  open-flow  capacity  of  431  thousand  cubic  feet  after  hydrafracing  the  Onondaga 
chert. 


An  additional  well  was  completed  in  the  Nolo  pool  in  east-central  Indiana 
County  with  an  initial  open-flow  capacity  of  380  thousand  cubic  feet  of  gas  per  day 
after  hydrafracing  the  Onondaga  chert  and  one  with  an  initial  open-flow  capacity  of 
200  thousand  cubic  feet  after  hydrafracing  on  the  Dias  Ridge  dome,  four  miles  south- 
west of  the  Nolo  pool  along  the  axis  of  the  Nolo  anticline,  No.  83,  plate  1. 

The  Onondaga  chert  developments  outlined  above  extend  over  a belt  nearly 
40  miles  long  as  shown  in  plate  1.  Sixty  miles  farther  southwest  along  the  same  trend 
the  Onondaga  chert  was  the  principal  producing  zone  in  the  Summit  field  of  southern 
Fayette  County.  The  Onondaga  chert  has  also  been  the  main  producing  zone  in  the 
Terra  Alta  field  in  northern  West  Virginia  and  the  Mt.  Lake  Park  field  in  western 
Maryland. 


The  development  of  the  extension  to  the  Meade  pool,  discovered  in  1954, 
rapidly  degenerated  into  a "town-lot"  type  of  exploitation  during  1955.  Gas  was  dis- 
covered originally  in  the  Oriskany  sandstone  in  this  part  of  north-central  Erie  County 
early  in  1946.  About  200  acres  were  developed.  After  about  225,000  thousand  cubic 
feet  of  gas  had  been  produced  in  1948  the  then  drilled  wells  were  watered-out.  The 
pool  stood  idle  until  1954  when  an  outpost  well  extended  its  limits  to  the  south  and 
southwest.  Pipeline  facilities  to  the  pool  were  not  restored  until  late  in  1955.  Twenty- 
four  gas  wells  and  12  dry  holes  were  completed  in  an  area  of  approximately  1,000 
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TABLE  l.  SHALLOW-SAND  WELL  COMPLETIONS  IN  PENNSYLVANIA  IN  1955* 
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♦ Does  not  include  wells  drilled  in  connection  with  underground  gas  storage  or  secondary-recovery  oil  operations. 


acres  during  1955.  The  24  gas  wells  had  average  initial  open-flow  capacities  of 
4,  200  thousand  cubic  feet  per  day  per  well.  The  largest  reported  was  11,  710  thousand 
cubic  feet. 


A second  unsuccessful  Oriskany  test  was  completed  along  the  Shade  Moun- 
tain anticline  of  the  closely  folded  Appalachian  Mountains  west  of  the  anthracite  coal 
fields  in  Northumberland  County,  No.  86,  plate  1,  An  Oriskany  test  located  near  the 
western  end  of  the  Wilmot  anticline  in  north-central  Sullivan  County,  No.  110,  plate  1, 
northwest  of  the  anthracite  coal  fields,  also  proved  dry. 

One  unsuccessful  Albion  (Medina)  test  was  completed  in  each  of  Butler, 
Crawford,  Erie,  and  Warren  counties  during  1955.  See  Nos.  1,  25,  79,  and  114  of 
plate  1 and  table  1,  respectively. 

The  Reno  Solomon  well  of  Godfrey  L.  Cabot,  Inc.  , No.  113,  plate  1,  in 
southeastern  Union  County,  a Cambro-Ordovician  test,  was  also  unsuccessful.  The 
well  is  located  along  the  axis  of  the  Kishacoquillas  anticline  in  the  closely  folded 
Appalachians  west  of  the  anthracite  coal  fields.  It  started  in  the  Tuscarora  sandstone 
of  Lower  Silurian  age  and  was  bottomed  in  dolomite,  probably  Lower  Ordovician  in 
age,  at  a total  depth  of  8,  002  feet. 

SHALLOW-SAND  DEVELOPMENTS 

Shallow-sand  well  completions  in  western  Pennsylvania,  exclusive  of  those 
drilled  in  connection  with  underground  gas  storage  and  secondary-recovery  oil  opera- 
tions, are  shown  in  table  2.  During  1955,  309  such  wells  were  drilled,  of  which  69 
percent  were  gas  wells,  6 percent  were  oil  wells,  and  25  percent  were  dry  holes. 


TABLE  3.  SHALLOW-SAND  WELLS  DEEPENED  IN  1955 


TOTAL 

GAS 

DRY 

County 

Average 
Number  Amount 
of  Deepened 

Wells  (Feet) 

Number 

of 

Wells 

Average  Initial 
Open-Flow 
(M.  Cu.  Ft.  per 
day) 

Average 

Amount 

Deepened 

(Feet) 

Number 

of 

Wells 

Average 

Amount 

Deepened 

(Feet) 

Allegheny 

2 

270 

2 

161 

270 

0 

— 

Armstrong 

10 

1495 

10 

224 

1495 

0 

— 

Butler 

1 

407 

1 

20 

407 

0 

— 

Fayette 

1 

2000 

1 

65 

2000 

0 

— 

Greene 

2 

1460 

1 

47 

900 

1 

2020 

Jefferson 

4 

1903 

2 

291 

2039 

2 

1767 

Washington 

1 

810 

1 

450 

810 

0 

— 

Total 

21 

1392 

18 

207 

1316 

3 

1851 
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STRATIGRAPHIC 

OF 


POSITIONS  OF  OIL  AND 

WESTERN  PENNSYLVANIA 


GAS  SANDS 


Figure  2 
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The  214  new  gas  wells  had  a total  initial  open-flow  capacity  of  53,468 
thousand  cubic  feet  per  day,  as  compared  with  the  total  initial  open-flow  capacity  of 
15,504  thousand  cubic  feet  of  the  204  gas  wells  completed  in  1954.  The  marked  in- 
crease in  average  initial  open-flow  of  the  gas  wells  in  1955  was  due  to  the  introduction 
of  hydraulic  fracturing.  The  figures  given  for  1955  are  the  ones  obtained  after  hydrau- 
lic fracturing  where  this  method  of  completing  the  wells  was  used.  Of  the  214  new  gas 
wells  completed  in  1955,  eighty-six  were  hydrafraced.  The  combined  initial  open 
flows  of  the  86  wells  was  38,  600  thousand  cubic  feet  after  hydrafracing  as  compared 
with  2,  645  thousand  cubic  feet  before.  The  17  new  oil  wells  completed  in  1955  had  a 
total  initial  production  of  80  barrels  per  day,  as  compared  with  the  total  initial  pro- 
duction of  106  barrels  of  the  41  oil  wells  completed  in  1954.  The  results  obtained  in 
1955  by  deepening  21  shallow-sand  wells  are  shown  in  table  3.  The  stratigraphic 
positions  of  the  Upper  Devonian  and  higher  oil  and  gas  sands  are  shown  in  figure  2. 

GAS 

Three  new  shallow-sand  gas  pools  of  minor  importance  were  discovered 
in  1955,  as  follows:  one  in  Jackson  Township,  Cambria  County,  one  in  Warsaw  Town- 
ship, Jefferson  County,  and  one  in  Hamlin  Township,  McKean  County.  The  greatest 
activity  in  the  shallow-sand  gas  belt  of  western  Pennsylvania  occurred  in  Armstrong 
County  where  61  new  gas  wells  were  completed,  38  of  which  were  hydrafaced. 

Hydraulic  fracturing  raised  the  combined  initial  open-flow  capacities  of  the  38  wells 
from  1,  104  thousand  cubic  feet  per  day  to  15,925  thousand  cubic  feet,  or  over  four- 
teen times.  Three  wells  were  drilled  for  underground  storage  of  gas  in  Greene 
County. 


OIL 

The  average  daily  oil  production  of  Pennsylvania  in  1955  is  estimated 
at  23,300  barrels,  as  compared  with  24,995  barrels  in  1954,  a decline  of  6.8  percent. 
Crude  oil  prices  during  the  course  of  the  year  improved  as  follows: 


Table  4.  Price  of  Oil 

per  Barrel  1955 

Date 

Northern  or 
Bradford  District 

Middle  or 
Venango  District 

Southwestern 

District 

January  1 

$3.  35 

$3.  25 

$2.93 

January  21 

3.  50 

3.  37 

3.  08 

July  1 1 

3.  60 

3.47 

3.  18 

November  1 

3.  75 

3.  62 

3.  33 

December  1 

3.  85 

3.  72 

3.43 

In  the  Bradford  oil  field,  which  includes  the  Bradford,  Guffey,  and  Burn- 


ing Well  pools,  317  new  wells  were  drilled  in  connection  with  secondary-recovery 
operations,  as  compared  with  545  in  1954,  a decrease  of  42  percent.  Oil  production 
in  this  field,  86  percent  of  whose  area  is  in  Pennsylvania,  decreased  from  a daily 
average  of  21,217  barrels  in  1954  to  19,646  barrels  in  1955,  or  7 percent.  Of  the  new 
wells,  285  were  located  in  the  Pennsylvania  part  of  the  field,  and  this  part  contributed 
17,900  barrels  of  the  daily  average  production.  This  represented  77  percent  of  the 
total  production  of  the  State  in  1954.  The  relations  between  crude  oil  prices,  produc- 
tion, and  drilling  activity  in  the  Bradford  field  are  shown  in  figure  3. 
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In  Potter  County,  one  oil  well  and  two  water  input  wells  were  completed  in 
connection  with  water-flooding  operations.  Forty  wells  were  completed  in  the  Kane- 
Clarendon  area  of  southwestern  McKean  County  and  eastern  Warren  County.  In  the 
Venango  district  of  northern  Venango  and  adjacent  parts  of  Forest  and  Warren  counties, 
27  wells  were  drilled  in  1955,  as  compared  with  33  in  1954,  in  connection  with  secon- 
dary-recovery oil  operations.  Of  these,  11  were  air-  or  gas-intake  wells,  6 water- 
input,  and  10  were  oil  wells. 

The  daily  average  oil  production  of  the  middle  and  southwestern  districts 
of  Pennsylvania  was  5,400  barrels  in  1955  as  compared  with  5,767  barrels  in  1954,  a 
decline  of  6 percent. 

No  new  oil  fields  or  pools  were  discovered  in  Pennsylvania  in  1955.  The 
Clough  oil  field  in  central  Forest  County,  discovered  in  1949,  was  extended  somewhat 
to  the  southwest.  It  now  includes  approximately  470  acres.  Production  comes  from 
the  Knox  Third  Stray  and  the  Knox  Third  sands  of  the  Upper  Devonian.  There  now  are 
31  oil  wells,  7 gas  wells,  and  4 wells  producing  both  oil  and  gas.  Gas  is  recycled. 
Some  of  the  largest  wells  produced  30  barrels  of  oil  per  day  at  the  start,  but  settled 
production  is  about  three  barrels  per  day  per  well. 


CRUDE  OIL  PRICES.  PRODUCTION  AND  WELL  COMPLETIONS  - BRADFORD  FIELD 
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OIL  AND  GAS  PRODUCTION 

The  total  gas  production  in  Pennsylvania  during  1955  is  estimated  at  about 
123,604,000  thousand  cubic  feet  as  compared  with  158,050,000  thousand  cubic  feet  in 
1954.  The  rapid  exhaustion  of  the  Benezette -Driftwood  field  accounted  for  most  of  the 
decline.  Total  oil  production  during  1955  is  estimated  at  8,505,000  barrels  as  com- 
pared with  9,  123,  000  in  1954,  a decrease  of  6.  8 percent. 
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